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TH: R=2 RPM RWGULATUR AND THE PRLPELLEH
by
G. ¥, Seulchkin

Tho_rpa regulator, Spigmation of the rpm regulator,
The R=2 rpm regulator is intended for automatic contrcl of the

variable piteh propeller,
Construction of the ... re tor

The R-2 rpm regulator (Fig., 125) consists of three alusirum alloy
cas! bodiest the lower 1, center 2 ami upper 3,

The lower pody 1 serves for installing the regulator on the engime
and connaction of same with the drive and the lubrication system of the
engime.

I1 the center body 2 of *he oll pump, &8 yecr oil pump with reduc-
tion valve is irstalled, The oll pump feeds the oli under hifh pressure
inte the propeller mechanism ami brings th~ propellsr into action,

The bodies 1 and 2 are provided with channeis for the delivery amu
iraimags of the oll to ard from ths oil pusp cof the regulator,

The chamnal in cody 1, thrvough which oll 1s daliwered to the
regulatcr pump, has two inlets marked with letters 4+ and B (not marxed
on drawings) sneraved on the body above these inlets,

One of themse channela is plugred up with a stopper depending upon
the direction of rotation of the reguiator, un the M-11FR en,ims, the
plug in the lower body of the repulator is insertec into tiw opaning
mried vith letter B,
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Fl 12 Tha R=2 rpa resuiator (sectional viw)

l - lower body; 2 - body of cil pump; ? « Lody of
rarulator; L = smll manual control shaft; S -« rack;

t = roller; 7 - master shaft {driving shaft)};

8 =« wmipghts of repulator; 9 - slide valve; 1C = driven
fear; 11 - pear axis} 12 - gasiket; 13 - bel)l; 1L = weight
axis; 15 - spindle; 16 -~ bearing; 17 - slide valve spring;
18 = lock muti 19 = packing spring; 20 = ring; 21 - gasket;
22 - bearing housing; 23 - pinj 2u « gaswet; 25 - washer;
26 = lock wesbher; 2T - lock mt (positions 19, 2¢, 21, 22,
23, 24, 25, 26, 27 sen Figure 126} 23 - apring;

29 « reduction valve; 10 - valve puide; 3L = loc nuti;

32 - pac<ing ring; 33 - bracwst; 3L - plate,
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The upper part of body 2 of the oil pwrp, together with body 3
of the rpm regulator, form a chamber which houses a centrifugal
lejulator,

In the upper part of the governor body is placed the mmial control
mechanisn, consisting of smll shaft L combined into one with the pear
»hich is mesned with (ecngages} the toothea rec: ¢, centrol roller ¢ amd
packing,

The driving shaii 7, combinea inte one unit with the driven ear
of the oil punp, rctates within the boiles 1 and 2, The lower end of
the driving shaft is couplsd through slits with the transmission shaft.,
and the upper end is inserted in the bottom of the weijht bracket 13,

The interior of shaft 7 is provided with windowe (porte) for thw
passing of the oi. and an axial {lonfitudimnel)} precision machined
orlifice in which the slide valve 9 moves with very littls clsarance,

The driven pear 10 of the 0il pump rotates on a cast iron axle 11
pressed into body 1, The axle has port toles for the flow of lubricating
compounds toward the friction surface of the pear and axls,

The bodies of the transmiszion and ¢il purp are interconmeted
(joined) by mmans of conical bolisj; such a jointin, protects the bodier
agalrs! ~utual diaplacemnt and comsequently also apainat possible
Jamming of the driving shaft, Packing gmsket 1o Jerves as pacxing
between the two bodies,

Tha weight braciet 1) has two sets of lugs in the opening of which
the axles J, are inserted, un the axles lu are mountel two wmights ¢

having the form of double arm lavers which can roll on their axas,
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The thin-«allad bell i3 im rolled on and welied to the cylindrical
cutsr surface of the bracket, The bel) serves to prevent contact between
tha upper tips o the weights and the body of the repulator. In additlon,
the oll in the hell rotates together with the weights yet does not exert
any lateral pressure upon thea,

Un the upper tip of the slide valve, ball bearing 16 is mountec,
under the race of which are located the lower ends of the centrifugal
welphts (flyweichts) and on top plate 3 is lacated; the latter is pressed
iown {held down) by conical spring 17, the upper end of which is propped
sagainat the toothed rack £,

In thiz way, by raiasing or lowring rack 5 by means of roller 6
mounted on shaft 4, it is possible to change the tension of spring 17.

The body of the regulator is fastemsd to body 2 of the oll pump by
means of four pins 23 (ses Figure 126), The junction of the bodies is
sealad with washer 2L,

In order ¢ maintain constant prescure of the oil delivered by the
oil pump, & reduction valve 1s placed in body 2 (ses Figure 125), The
valve comsiste ol gulde 30 acrewed into body 2 of oil pump, valwe 29,
valve spring 25, valve mut 31 and packing "msher (ring) 32,

During the operation of tie regulator, the oil presses against the
face of valve 29 and, having overcoms the elasticit; of spring 28,
displaces the valve to the right along the axis and opens the orifice
of the driven gear axis of the oll pump; through this orifice the cil

flows intc the intais chammel of the regulator,
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Figure 12¢, Components of the A=2 rpm re,ulator

1 « Jower body; 2 = body of oil pump; 3 = mgulator
body; 4 -~ mantal contrel shaft; © = rack; € - rollier;

T = drdiving shaft; 8 = regulator weirhts; 5 - sline
valve; 1¢ - driven gear; 11 -~ gear axiz; 12 - waaber;
13 = bell; 1, = welpht axis; 1\ - shaft; 16 = bearinr;
17 -~ 8lidy valve sprinc} 16 - nut; 19 - packing spring;
¢C » ring; 21 - washer; 22 = bearin, housing; 23 - pin:
2l = washer; 25 « wesgher; 20 = loc- washer; 27 - nutj
2L = gpring; 29 = reduction valve; 30 = valve puluej

31 - mut; 32 - pacxing ring,

L
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The components of the rerulator and thelr rutual arral emert are
showr. in Fipure 126,

Mude of opsraticn of the repulator
The H=11}k enyine is provided with the V-'({1-08l au.ometic direct

action propellsr, The blades on this propellsr are changeu intc low
pitch by the pressure of the oil coming from the rpm regulator, and
inte high pitch = by the centrifugul forces of the propellier blades,

e will now discuss the operatlon of the regulator during the
performance of the V=501-DS1 propeller,

During the rotation of the .irivins shaft with a muber of revolu-
tions equal to the spacified ones, weights 7 and spring & are in oquili-
brium, then valve ¢ assumes a centar position (Flgwre 127a) coverin
{with the lower bead o1 the slide vaive) the opening of channol 1,
¥ith tha slide valve in this position, Lhs oil in the propeller
cylinder appears to be locksd in and the anyle of propeller blade
settin; remains unchanged. In the propeller cylinder such an oil
preasure is created which 1z necessary for the equilibration of the
torsional force produced by the inertis forces of the counter-weights
of the blades,

If for any given reascn the mumber of revolutions of the enyine
znd consequantly of the regulator shaft decreases, the inertia forces
developed by the weights becoms ammlisr th:n the pressure forces of
the spring 5, and slide valve 6 under t'ie offect of the excess
clasticity force of the spring § will drop down and connect the recess
of the propeller cylinder over channel 1 with chanrel © of the oil
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cupply frou the regulator oil purp (Figure 127bj. e oil will flow
towarc and press ajainst the piston c: the preopeller mechanism, The
[.aton will slide and through a transmission will turn the prop-lier
blades ai. a smller angles and the number of revolutions will start
increasing,

Thiz will be followei by a simuitanecus increase in the nudber
of ravolutions of the regulator shaft, the centrifugal forces of the
walghts will overcoms the turnsion of spring ¢ and wil)y LLft the clivn
valve to such an extem that it will asswe a neulrsl positlon (s:e
Mgure 1278},

During an increase in rpm of the enyine and consequemntly of the
repulator shaft also, the amerying excess imertia force of the repulatcr
welghts overcomes the elastic force of the spring and raises the silde
valva upwards freeing the exit of the oil through channel 1 from the
propeller tylinder into the recess of the engina crankcase (Fipwre i-7t),
The oil dellvered by the reculator purmp passes completaly through the
reduction valve into the main line for intake.

The propeliec blades subjectal to the effect of inertis forces of
tha propellsr counter balance maes will begin rotating relative to thelir
axis toward an increase I the angle of setting and vhe rpm's of the
propeller will decrease, The elasticlty force cf the spring wiil over-
come the inertla forces of the weights and the slide valve will urop down
until 4t covers crifice 1. In this case the rpm will be restored Lack Lo
o~igial,
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Figure i27, Principal diagram of rpm regulatcr operation,

a ~ equilibrium position (top); oil from the main line or
the engine (botiom),
b - chanpe Into low pitch; increas- in cll pressure to
1L kg/em?; oil to the propellar cylinder; oil from
the main line of the engine,
¢ - change into high pitch; dreinape of oil intc engine
crankshaft; oil from the main line of the engine,
1 = chanmel for oil delivary to propeller; 2 - oil purp
gears 3 - reduction valva; L -« channel for delivery of
oll to regulator; 5 ~ oil delivery channel; 6 - slide valve;
7 « repulator weights; & - slide valwe spring; 7 - lever;
10 - rack; 11 = hand control shaft gear,

in this way, at a normal performme of the engine, the rpn's
set by the pliot will remaln constant,

The nwber ¢of revolutions at which equilibrium approaches betwe=n
spring & ani repulator welghts 7 depends upon the tension of the =prinr,
In order to change the tenslon of spring ¢ and consequentily alsc the rpm
of the enyine during f2iyht, the Installation is alsc provided with hand

contrel,
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By turning the hand control wheel in the cockpit clockwise, roller &
(sae Fipure 125) will also turn clockwise, OCuar 11 (see Fiyure 127)
lowers rach 1U and contracts cpring & and the rpm of the emine lncreas.s
anc vice versa whan the comtrol wheel ic turned counter-clockw.s. , the

P uv creases,

The Propeller

Jesignation and advantages of automstic propellers
The basic function of an aircraft propeller is the co..version of

the torsional force on tia engine shaft into propelling force impartine
(riving) to the aireraft a forvard movement with a certain speed, ‘'uring
the rotatio. the propeller traps air and drives it back to the rear tnvg
producing a reaction force - propulc've force, which pulls the aircraft
foxrward,

The advaitapes of variable pitch propellers (pitch of blades changed
in flight) are thut they allow total utilization of engine power Juring
211 operations, which was absolutely imposeible in the case of an engine
with fixed pitch propellars,

.8 is known, the power ruquired Ly the propellsr and devnlopai by
the engine varies witl. the charge in rpm according to different laws,
The power developsd by the engine chanpes approximately proportlonally
to the chanpe in rpm; but the power required by the propellier chanses
in proportion to the cube o the rpr,

The flyln¢ speei (airspeed) has only a slirht ={fact, Hut the
power reguired by the propeller changes conslderabliy with the chanpe

1n alrspeed, I %he Jirspeec is increased at a changes rym then 2o a

rm a3z 9



result, th = is an lncrease in the spee! of air approaching the hlade,
the ancle of attack drops sharply, i.c, the propaller becomes "light"
for the ;:iven sngine power, In this case, in order 0 avoid the
distortior. of engine ruvol.tion: 1t is mcessary either to throttle
the angine or to increase the niteh in flirht, i.e, to weirht down
(naie heavy) the propeller, which is irpossible in the case of & fixe

pitch propelloer,

i ’). c; "&" ..ii

figure 128, Take—off and clizh dizyrar
for an ailcraft with fixed pitch and

yariable pitch propslisrs,

1 ~ altitude; } ~ with variable pitch
propeller; - wlth dual pitch propeller;
# = with [ixed pitch propeliar; © - take-
off time,

The power required for the propellar and the powsr Jdaveloped by
the angine vary with altitude also according t¢ diffarent laws, The
power required for the propeller changes with altituie in direct nro=-
portion to air lenxity, Consequently, as the aircraft ciisbes in
altituie, the power required for the propeller, cther coniiticns
beiny ~qual, drops, But the power of the enjine Jdacreas s scmewhal
faster than the power absorbed b’ the propellsr,
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Jonsequently, -ach flirht condition ¢f the aireraft requires its
oum propeller selected for the riven conemte conditions, The propeller
which would satisfy such conditions is the automatic propeller,

The automatic propslier allows one to taim from the engine full
powsr at gsround level and at altitude, Jurin, climb and Juriny horizontal
fiicht, This ie why an aircrefi with such a propelisr has a sallrr
ta ve=0ff run at take-ofl, rreater rate of climb, grvatar horizontal
(crwiaing) speeds at all altitudws, excopt rated, and much higher ceilin,
as compared with the vairy same aircruft which Joes et have a variable
pitch propeller,

Fifure 12U shows & taim=off and climb Jiafra.a for arrcraft with
vaxiable pitch ami fixsd pitch propellers, It is evident (rom this
Jiapran that the tae-off ard clirdk of an aircraft with variable pitch
propeller are realisad much faster,

Basic dat. about the propeller and its mode of operstion

Ag already mantiomd the M-11FR cnelne X2 equipped with a V-50L-D%i
sropellsr (FMipure 129), The propellsr is two-r2:..d, traction type,
daxtrorotatory, with automatic control by mans of R-2 control undt
(repulator),

Sinally, the weight of the counterbalance disks is Jetermimmd
1fter the [irst flights of the aircraft with newly mounted propeller,

The propeller congists of the followirng bamic undits and partse:
mtal hub, two wooden blades, rade of plne wocl, covered with linen and
ealluiol!, 1nd parts for the attachment of the propeller to the sngine.
the blades have metal tippings (Flpurs 13C),
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Flgure 1 Gereral wiew of V-t01-18) elluy

DIRmOteT, soisssetesscorancersssacascsnccsanssesle’ Mlers
Jaximm l"l-ldl 'idthoooooo.o'o-OOOOoOOQOOOOOOOO1170 2y
Might of propolhl‘.....................u---nﬂ A

¢ ntrol data of propeller:
Minlmar '.tung .mh at redius of ?m moooooolgo
Maximum setiing angle at radius of 700 mm,,.,..29°
Angls of counterbalance setting:
of om nlldo.............ou...................130
of second bhd.oooo.ogoa.oo.clnul..-oaoa..ooooolbc
Turn bracatooo.00.00-0.0-0--.0000.-vocothOOOOIDo
‘Aeight of countesbalance diact........-........310 grans

The performance of the propellsr is based on the hydrocentrifugal
principle and is realizad throuch direct conmectlon, i.e, the propeller
blades are set on smell pitch by the pressure of thes olil against the
piston of the mopoller aschanism; greatur blade pitch ir set by the
affect of ths centrifugal force momants of the counterbalance mmss

of ths opsreting propeller,

b

i
l

Figare 130, Sectional view of propeller blade,

1 - .ipping; 2 - not lower than 0,8; 3 - celluloil
covaring; L ~ linen; 5 - pine,
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figure 131, Diagram of the action of forces
during the performance of the propeller,

N = centrifugal force of the blade;

Q ~ centrifugal force of &z ~~uwterbalance;

T = tanpential componsnt of the centrifural
force of the counterbalance;

" = tasting components of the centrifusal
force of ths blades;

P - thrust of the prupeller ami its distrioution
along the blades,

Teure 131 presente a diagran of the action of forces during the
operation of the propeller, Lach prop-ller blade is affected by the
force of serodynamic air resistance (urar), forming a traction force P,
and centrifupal force of the blade mazas N, Lus to the fact that the maas
of the blade ie situated asymestrically relative tu the symmstry saxis of
the biad~, % formg an alditiomal smoment of a lateral cantrifugal Iorce

component of the blade C which affacts the blade with a tendency of
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reduoing the pitch, Ths blade counterbalances Jwring the operatdon

of the ropeller are affacted by the centrifujal force .; the comporent
of that force (tangential compoment) T produces a turnin, mo—ent of the
blade with a tendency for imreaging the pitch,

By imcreasing the rpm of the propeller to a cevtain value, the
slide valve of t's rpm regulator ralses and opens th xit for the oil
from the propellsr machanism; the propeller bliacs sxposei to the efiect
of the moment of the centrifugal component force, levelopel by the
counterbalance of the bdblade, turns toward the side of piteh incr-ase,
thus forcingy out the ofl from the propeller mechanisn,

When the rpm of the propellsr are reduced to 3 certain value, the
slide valve of the rpm regulator drops and opsns the acceas cf the oil
into the propeller mechanisa and the blades will turn toward the ride
of redicing tiw propeller pitch; this very side 1s affected also by the
csntrifugal foroe moment C of the blads,

Moynting of V=501-D8] propeller oo the :-)iFR engine

The propeller can bs deliverea from the wershouse !n ssserbleu
form ar with blades not set in,

Upon reseption of an assesbled propsller, it is mcessary tc mce
a thorough inepection of same and to make certain that ths propeller
has o defects possibly origimating during storepe or transportation,
The blades should have no mechanical defects, all mits must have
safety locks, After inspection, the propeller and all its corpomentr
should be thoroughly wiped off conservation greases, If the propeller

shaft ¢ip is preserved, it is moessary t¢c remove from it the conservation

crease, wipe it dry amd apply s thin layer of vaseline to i+,
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Inspect and exaxine the slits and threadiny of the propellsr noeej
they must be free of nicks and dents, Chec« whether the fastening nut
acrewa on the proepellsr thread easily,

Upon receiving propeller with unscrewed (unasssmbled) blades, it
in necessary: 1) to check according to tlw logbook whather the blade
sarial rusbers correspond with the mumbers of the hu; inspect thoroughly
and lubricate the thread of cowplings and blade adapters; the larpe
diamter flanges on the adapters rived not be lubricated « they should
remain perfectly dry;

2) = to loosen the collar mut and set thm blades ir‘c the shanks
(the blades should be inserted into the shank of thse hub according to
mumbers engraved on the hub and the butt ond of the blade; blades can
be screwed into the b prior to sounting the propeller on the tip of
the engine shaft and alsc after the propeller is mounted on the engine;
the blades should be screwsd in up to the point of resistance, plads
ti. ad - right), then locsen blades somswimt and set pointer over the
saro gradmtion lime;

3) = according to pradwmtion line, to set counterbalance collar,
fasten tightly to the edge of the adapter, ard tishten the capling
belt (tighterdng moment of bolt should be & ~» 10 kgm); secured after
tirhtening;

L} = after fimal wounting and tightening of blade, to examine
arain whether the position of the graduation line 1s correct and
vhethar the oollar is skeving;

S) = to set counterbalance washers; the muaber of washers should

correzpond t¢ the weirht indicated in the logboo<, After the propellsr

JoT5~9292 15



has bsen assembled in such a manner, the latter 1s installsi on the
alrcraft, for which it is necessary first:

a) to wipe thoroughly, lubricate with cil and set on the tip
of the shaft vith the rear cone for its support into the fastening nut
of tho sngine shalt bearing;

b) to unscrew the blind flange (rmuffler) of o¢il system from
enrine ahaft tip;

¢) set propeller on shaft tip up to the print whory it engapes
its rear oone by first determining the position of t... wide slot, When
Slacinge propellsr on shaft tip, care should be exsrcised not to harm
the tloeading of the engine shaft;

d) to wips, lubricate and place both halves o.' ths Iarward
cone (ele=w-) on the buad of the tightening nut amd screw it by hand
on the thread of the shaft; fimally, tighten up the mut with a special
wrarch by msans of a tap wrench with a foxce of 30 « O (g on a 1 m arm
(when tightening the muts, the propeller blades should be held by hands
and at no time should a step iadder or jack be placed uxier the btlads);

e) in ~lace of the blind flange of the il system, to screw
spinner into shaft tip by first pla:ing a pacidng washer under it;

£) to insert the apring type ring-1irter into hub, place
lock splder over octahsdron of nut in such a manmer that its teeth will
it into the groowes of the boss; at misalifrmemt of teeth, tighten mut,
It is forbidden to umscrew the mut for the purpose of aligning the testh
of the lock spider;

£) to irsert locking spring ring inte boss grocves, insert

FTS«$293 16



spinner lociing into the spring ring of tho locking;

h) to mount propeller =pinner;

i) to turn the propeller mounted on the engim: by hand and
check the flapping (play) of the blades; the blades s*.ould be set at
a small pitch; ths perwissibls flapping camnot be more than 3 mm when

measuring over the contrvl ssction over a radius of 700 mn (Figure 132),

9 ek
Testing of prepelipr operetion oo the ground

The ‘asting of propeller operstion on the ground consists in
checking the rpm of the propellsr at full throttle; at full throttle,
the propeller should develop 1850 2 30 rpm,

A change in the rpm 1s sttained by changing the detachebls weight
of ths counterbalances, N redusing tis wight of the detachable weight,
w innrease the rpm; the rpm decreases by increasing the weight oru:-
detachabls wmight,

FaT8=9292 17



A changa in the weight of the detachable wei(hts is accomplismheu
by remnving or adding uniform=wicht washers to both counterbalances,

Miniwum and maximum blade angles can be controllsd by bolts which
appear to bs great and smll pitch detainers, When controlling the rpm
with the smll pitch detainer, it i{s mecessary first to check the rpm at
smll piteh with completely removed counterbslance washers., After the
checik, the washers zhould be replaced (check whether thay correspond
with the logbook date) and check opsration nf propeller; when making
the check, compare tha rpm with ths mumber of revolutiona observed
during the testing of the propellar without the washers, If the rpm
has decreased, it ls nucessary, by removing the washers one at a tire,
to attain such a condition that the bladieas should be set on the small
pdtch detaimer and the rpa should be restored,

Remarkst the small pitch detainsr conmtrol bolt is in the roar side
of th; hub housing and is marked by leiter & in contrast to the lar,e
piteh catainer bolt which ia maried with letter B, and which should not
bLes used in this case,

The sma)l pitch detairer bolt has a right hand thread with pitch
of 1 ma, During the screwing in of the bolt in clockwlse direction,
the setiing angle of the blads increases and decreases when bolt ia
unscrewed, One single revolution corresponds to a 1° change ln ancle,
It is recommsnded that oms turn ths bolt by not more than two turns,
If after twe turns of the smll pitch detaimer bolt, *he re~ul:ed rpm
of tha propeller has not been adjusted (set in), it is then nacvessary
to changs the angls of blade setting in the conmectin-~ sleevesr, Aift r
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the bolt has been turmed, 1t should be reliabiy fastened (locked)
and sealad,
Tast opellsr operstion in the air

The testing of the prope.ler operaticn in flight consists in the
measuring of the rpm at various cperational corditicns of the engine.

Tho V-5C1+D81 on the Yak=1{ develops the followiny revolution::

Durin take=offesisecsncacecrsessones?C & 34 rpm;
Juring ¢limb at pround level with

open Lhrottle,sssecessseccorssves 800 2 50 rpm;
Jurdng 8c10baticsieceevesccsssscansss190¢ £ 60 rpmy
During divingsese.essccncnccersoeasss90C £ 10C rpm,

when the rpm deviates above the permissible limii, 1t iz recemwn !
that the counterra ance welprht be chanped by following the rules das>ribec
telow,

If the propeller develops « hiprher rpm, it is necessary to increasc
the counterbalance weipht, If the propeller shows & lower rpm, it it
then necesaary to reduce the counterbalance welpht,

In order to exchange the counterbalance weiphts, it ias necessary
to Zovaon the lock mut of the corntarbalance bolt and to insert or
rcrove washers wlthout rarcving the Lelt, It i recomwended that one
insert or remove washerc with a total weirht of not more than LO r,
(each washer should be marksd with rumbers 10, CC and 40 correepon:ing
tc ius welight), /ifter *he cuunterbalmnce weijhts have bmar, changed,
the lock nut should be tightly closed on the bolt and secured,

#1l work dons after the adiustment of tha propallar ami chanys

ol counterbalance weights aho'.2d be racerind in the aireraft loghook,
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It should be et in minu that o roluwtlion In o ine power during
< climb of the «lreraft brings avovt a2 rvawctic: n the torsicnal
wient ¢f the hlades but the momenmt nro new! L the ccunterbalance:
uaing practically the sam because it !:penir not vion the [lipht
altitude '+t upon the rpm ol Y enplne, Thus thery 13 a tirhtoning

of the propellsr ard the rpa decreaser, This is & norml occ'vrrence,

t (Exam blame

1, Wwhat is the designation of the R=2 rpa repulator?

2. What are the basic components and unite of the r-,ula’ .~?

e xplain the operation of the regulator with - variablc piteh

orepeller;

ue plaln ths ~Ffects of mnual control of the refulator;

5. What kind of propellar is installed on the 1=11F: ancine?
‘ 6, what are the advantajuc of an automatic propsller?

7. How do forces sct during the cperation cf the propellaer?

8. «hat i{s the order of momting tho propeller on the ensine?
S, what {s the permissible propeller knock amd how 1r ‘t tocte ?
10, How ir the aperation of the propeller tested on the rrouni?
11, Hew is the operation of the 'ropeller tasted in the air?



CHARACTERIBTICS OF ENGINE (PERATION IN THE vINTER TIME

The operation of an engim in the vinter tims requirss from the
~aintenance personnel greater attention than is necded in the surmrw:r,
brcause the operetion becomes corplicated as a result cf lower atrwse
pheric temperature, Also complicated is the preparation ¢l the engine
for starting, starting and warming up of engine, and stopping of engine,

In order not to perm.t excess cocling of the cngline ani the oil
in the lubrication system in the winter, soww engine parts ard the
afireraft luberication system are insulated, This allows a retertion of
the temperature of Lhe oll during the operation of the an-dne and durin
the readyin; of same for starting under normal limits,

Also insulated are the intako nostles of cylinders oxteniing from
tha cirefue]l rixture collecter to the intuke charbers of the engine
cylinders for which purpose they are covered with asbestos taps L - & r
in diamter foreing ons layer coated with liquid flass, This mesasure
eliminater the posslibility for owercooling the opsravivmal mixture,
condensation of moisturs on the walle of the pipes (vapor lock) and
freetinc,

In order to reduce the cooliny of engine cylinders Jfuring flirht,
the ports in the forward disk of the cowling are covere! with shutters,
Thn air prehsatar s testeu anu aljusted, All »nyine contrcl levars
are test~d lor ease and srwothmess of operaticn, and are lub-icated
with NK-3C grease,

The summer elactrolyte in the batterlez is replaced by winter

jzoctrolyse and an lmnlation cover ia plaocwd over the battery contaimer,
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' uz of eng ins startin

I1 the winter time, .he oil joured inte the tan- and in all linking
parts of the engine becomss solidified Wus making the turair of the
onrine crankshaft very difficult during starting, (froezin; tomperature
of oils used in the lubrication of alrcraft engine:s varies between
15 « 20P}, That is the reason why cil mat be heated prior to stariin,
of onpine in tho winter tire, In orier to warm up *he cll in the
koo of mnrine parte, it is necessery to varm up the entire engine,

+t an atmogpharic tempemiture of «5° ani lower, the “1lf% angine
mst be warmod up by an outside source of heat to a cranshaft tympera-
ture of 20 = 3(PC (the temporature is controllsd by the cll temperature
s'own on & three=ointer indicator) amd up to a tesperature of the
cylinder heads rancing between 3C and LC°C (by the thermocouple), .hen
bein; warred up, the power unit should be thoroughly rovered with a
vinter cover (Firuwro 1,3), Tho warn alr from the prehesters is swpplied
to the engine through metal pipes throuch the forward blow-of{ ports
of the louir cowling caps of cylinders !, 3 and 4L, The winter cover
for these ports has special cut-onts trimmed with asbertos and shest
mtal, The cover opsuings should have valves,

All flexible hoses, rubber parts and conduites should be well
protected sgainst the stresm of hot air during the proheating,

tarting and 0 *

At a (° outside temperature, the mixing chamber durin; the startin-
of the engins should be filled with 2 - i, squirtc of rasoline ror: than
in the swweyr, otherwvise the mixture will be lsan and the =na¢lne vill :
not turn over (start),
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After starting, the englne should run on low gas for & period of
Te b6 mimutos and then be varmed yp at an rpm of 1200 - 1400, Specisl
attention should be paid to the incresse in oil pressure, If the oil
pressure does not rise to 3 kg/crc within 20 to 30 seconds, the crgine
should be shut-off immmdiately and thw cause for insufficlent oil
pressure ahould be ascertained, After elimnation of the defoct, the
ongime starting is repsated,

Fl ] up of e ¢ from outelde feed sources

At & temperature below 15°C, the enpine should be warmed up at
1000 = 1200 rpm, During the opsretion of the engine, the temperatipe
of the working mixture should be not lower than 27°C, Uhan the tenpers-
tuxre of the working mixture drops below 20°C than, for the purpose of
ocbtaining satisfactory performance of tha engine and its plekup, it is
neceasAry t© hook up the sir prshester vy a smooth shift of the prehsater
lpver.

As the cylinder head temperature foes up to 9C = 100°C, the engine

rpx can be raised smoothly within 3 - & mimute intervals,
tice of o sto

Prior to shutting down the engine, the pmopellsr should be set at

sreater pitch with the ajid of the rpm reculator comtyrol isver and should
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be run for 1C = 15 seconds at 1LLOC rpn, This is mecessary for the
purpose of removing ths oil from the propsller mechanism cylimier,
Imrediately after the sngine 1s shut-off, 1t should be covered with
a winter cover,

1f, after the ensine has been slut off, it becomes mecessary to
drain the oil from it, the cowling should be reroved rapidly, the oil
systes 1r. srtapated whilu oil is hot, and then drain the c¢il from the
enpine, (=22 and M5=20 oils should be draimed at an cutside tempera-
ture of below =5°C, and the MB=1ly 0il - at below -15°,

Aftor the o1il has been draimed, all dreinage vaives should remsin
open,

tics of o Q on oh diluted (thinned) of

As already mentioned, oil diluted with pasoline is wsed for rapid
-tu'tinz of snginss in the vinter time,

When the engine operetes ¢n gasoline diluted oil, the oil presswre
in the main line drops at first but after 20 - X mimutes of opsraticn,
it rises again becauss by that tire thm pasoline in the oil has completely
evaporated,

The indications cof oil pressure during the cperation of the engine
on dlluted oll mmy at the beginning differ from normal indications by
0.6 = 2,0 r.g/cmz and by 1,0 kg/em® during low cas, If the oil jreasure
in the engine within 2C -« 30 seconds after starting does not reach
normal readings, it iz then mecessary to shut off the engim, drain the

oil, charge the system {prime) wvith pwe hot oil and then check its pressure,
The order of atarting, heatling and testing tim engine working on

diluted oil is tim sane as for non-diluted ofl,
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